Introduction {#sec1_1}
============

Mild cognitive impairment (MCI) can be a transitional state between normal cognition and dementia, which is recognized as an early manifestation of dementia. Early lifestyle intervention and cognitive rehabilitation may prevent the transition to dementia or delay the progression of the disease \[[@B1]\]. The early detection and management of MCI are important issues that need to be addressed to reduce the number of elderly subjects developing dementia.

Other studies reported that chronic diseases increase the risk of developing MCI \[[@B2],[@B3]\]. Most adult day care users receiving rehabilitation or nursing care are certified as requiring long-term care. Many of them have chronic diseases, such as cerebrovascular disorders and joint disease, and are considered to be presenting signs of MCI during their stay in the day care center. In this center, professional rehabilitation specialists such as physical therapists (PT) and occupational therapists are assigned to provide lifestyle modification advice and rehabilitation to prevent the development and progression of dementia. However, knowledge of and skills to manage dementia are not sufficient in other health-care professionals who do not specialize in dementia care \[[@B4]\], so that elderly subjects with MCI may be overlooked in day care settings. This study aims to clarify the differences between the difficulties in daily life experienced by patients with both MCI and chronic disease and those experienced by healthy elderly individuals.

Methods {#sec1_2}
=======

Subjects {#sec2_1}
--------

This study was conducted as a part of the 2009 research programs of the Japanese Physical Therapy Association to understand daily in-home activities of elderly people with dementia \[[@B5]\]. We asked 542 PT working at adult day care and 24-hour residential care facilities throughout Japan for study cooperation, and 324 responses (response rate: 59.8%) were obtained. The 324 PT selected 594 subjects who scored 0 or 0.5 on the Clinical Dementia Rating (CDR) \[[@B6]\], were living with family caregivers, and consented to this study (CDR 0, n = 306; CDR 0.5, n = 288). The cognitively normal and MCI groups were classified as (a) not demented; (b) cognitively normal subjects with a CDR score of 0 and MCI subjects with a CDR score of 0.5; (c) having more than 24 points on the mini-mental state examination (MMSE) \[[@B7]\]; (d) having independent gait, and (e) not being suspected of having depression (\<8 points on the Cornell scale for depression in dementia) \[[@B8]\]. In total, 358 subjects (cognitively normal group: 255, MCI group: 103) meeting the above criteria were examined.

Evaluation {#sec2_2}
----------

Surveys performed between December 2009 and February 2010 by PT were collected using the Internet. Basic information on the subjects (age, gender, level of care needs, underlying cause of the long-term care needs, presence or absence of complications, time the subject reached the present care level, and use of psychoactive drugs), the family caregivers (age, gender, length of caregiving, and family members living together), and the frequency of attendance at the day care center were investigated. The level of care needs was determined using the classification employed by Japan\'s long-term care insurance system. There are seven levels altogether (two 'needing support' levels and five 'needing care' levels). The higher the level, the more comprehensive the required care (needing support levels 1 and 2: not deemed as needing care, but requiring social support; needing care levels 1 and 2: needs mild care for some aspects of daily living). Measurements of the elderly subjects were performed using the CDR, MMSE, Neuropsychiatric Inventory \[NPI; 10 items, score range: 0-120, the higher the score, the severer the behavioral and psychological symptoms of dementia (BPSD)\] \[[@B9]\], Timed Up and Go (TUG) test (measurement of the time in seconds for the patient to rise from sitting on a chair, walking 3 m, turning, walking back to the chair, and sitting down; \<20 s = independent in transfer) \[[@B10]\], and the Barthel Index (BI; 10 items, score range: 0-100, a higher score indicates more independent activities of daily living) \[[@B11]\]. For family caregivers, their burden was measured using the Zarit Caregiver Burden Interview-8 (ZBI-8; 8 items, score range: 0-32, a higher score indicates a more severe caregiver burden) \[[@B12]\], and their intention to continue caregiving was investigated. The family\'s intention to continue caregiving at home was rated on a 4-point rating scale: 'strongly agree', 'agree', 'disagree', and 'strongly disagree'. The PT assessed the subjects using the CDR scale, NPI, and BI by having an interview with family caregivers about daily in-home activities of the elderly subjects. Regarding the MMSE and TUG, the PT directly assessed the subjects. In this study, assessments were conducted by many PT, so we used measures of subjects\' conditions that have already been confirmed as reliable. PT were issued with and required to follow the assessment procedures detailed in a 19-page manual.

Statistical Analysis {#sec2_3}
--------------------

To compare differences between the cognitively normal and MCI groups, the Mann-Whitney U test was used to analyze the rating scale results (MMSE, NPI, BI, and ZBI-8), and the χ^2^ and Fisher exact test were used to analyze the demographic data, number of subjects corresponding to the NPI subitems, and the family\'s intention to continue caregiving at home, using SPSS Statistics for Windows version 18.0. The cognitively normal and MCI groups as dependent variables, age and gender of the subjects and caregivers and the level of care needs as independent variables were forcibly entered in the first set. In the second set, for the items that demonstrated a significant difference in the above univariate analysis as independent variables, a logistic regression analysis was performed using a likelihood ratio step-up procedure.

Statement of Ethics {#sec2_4}
-------------------

This study was approved by the Research Ethics Committee of the Society of Physical Therapy Science (approval No. SPTS2009007). Consent for this study was obtained from each PT using the Internet. For the subjects and family caregivers, each PT obtained their consent after explaining the study purpose in written form. Information that can be used to identify any individual was not collected.

Results {#sec1_3}
=======

Demographic Data of the Cognitively Normal and MCI Groups and the Frequency of Attendance at the Day Care Center {#sec2_5}
----------------------------------------------------------------------------------------------------------------

The subjects consisted of 137 males (38.3%) and 221 females (61.7%), with a mean age of 81.2 ± 7.1 years. The underlying causes that led to the need for long-term care (chronic diseases) were cerebrovascular disease \[146 subjects (40.8%)\], bone and joint disease \[122 subjects (34.1%)\], and other chronic diseases \[90 subjects (25.1%)\]. Complications such as cerebrovascular disease, heart disease, diabetes, bone and joint disease were observed in 185 subjects (51.7%). The mean TUG and mean BI scores were 19.0 ± 13.3 s and 83.8 ± 16.9, respectively. Half of the subjects had complications in addition to their underlying disease. Gait ability was at the 'independent gait just possible' level. Of the total subjects, 84.4% had been at the present care level for over 1 year.

A significant difference was observed in the level of care needs between the cognitively normal and MCI groups. In the cognitively normal group, there were 129 subjects (50.6%) requiring support with a needing support level of 1 and 2, which was higher than those in need of care \[101 subjects (39.6%)\] with a needing care level of 1 and 2. In the MCI group, 37 subjects (35.9%) required support with a needing support level of 1 and 2, which was lower than those in need of care \[53 subjects (51.5%)\] with a needing care level of 1 and 2 (χ^2^ = 6.346, p \< 0.05).

Family caregivers consisted of 84 males (23.5%) and 274 females (76.5%), with a mean age of 64.0 ± 11.9 years. The mean length of caregiving was 4.7 ± 4.2 years (1-15 years) (table [1](#T1){ref-type="table"}).

Regarding the types of service, 334 subjects (93.3%) were day care with rehabilitation users, with a mean duration of use of 2.9 ± 2.7 years. Concerning the frequency of attendance, 2 times a week was most commonly observed among the subjects \[199 subjects (55.6%)\], followed by once a week in 80 subjects (22.3%), and 3 times a week in 79 subjects (22.1%). The most common response to the time spent at the day care center was 6-8 h \[264 subjects (74.7%)\] (table [2](#T2){ref-type="table"}).

The Results of Each Rating Scale in the Cognitively Normal and MCI Groups {#sec2_6}
-------------------------------------------------------------------------

The mean MMSE score was 27.8 ± 1.9 in the cognitively normal group and 26.3 ± 1.8 in the MCI group. The mean NPI score was 1.4 ± 3.1 in the cognitively normal group and 2.4 ± 3.4 in the MCI group. The mean BI was 86.1 ± 15.7 in the cognitively normal group and 78.0 ± 18.3 in the MCI group. The mean ZBI-8 score was 5.2 ± 5.4 in the cognitively normal group and 8.3 ± 6.5 in the MCI group. The results of the above rating scales indicated a poor condition in the MCI group (p \< 0.01). No significant difference was observed in the TUG and the family\'s intention to continue home-based care (table [3](#T3){ref-type="table"}).

Subjects Who Presented Symptoms on the NPI {#sec2_7}
------------------------------------------

Eighty-three subjects (32.5%) presented at least one symptom on the NPI in the cognitively normal group, which was significantly lower than in the MCI group \[61 subjects (59.2%); χ^2^ = 21.710, p \< 0.01\]. The most common symptoms observed on the NPI in the MCI group were apathy in 36 (35.0%), followed by depression in 23 (22.3%), irritability in 15 (14.6%), and agitation in 14 (13.6%) subjects. Symptoms observed at a higher rate in the subjects of the MCI group than in the cognitively normal group were as follows: apathy in 46 cognitively normal (18.0%) and 36 MCI subjects (35.0%; χ^2^ = 11.883, p \< 0.01), hallucinations in 4 cognitively normal (1.6%) and 8 MCI subjects (7.8%; χ^2^ = 8.701, p \< 0.01), delusions in 6 cognitively normal (2.4%) and 8 MCI subjects (7.8%; χ^2^ = 5.723, p *\<* 0.05), agitation in 16 cognitively normal (6.3%) and 14 MCI subjects (13.6%; χ^2^ = 5.117, p \< 0.05), and aberrant motor behavior in 4 cognitively normal (1.6%) and 7 MCI subjects (6.8%; χ^2^ = 6.732, p \< 0.05) (table [4](#T4){ref-type="table"}).

Differences between the Cognitively Normal and MCI Groups {#sec2_8}
---------------------------------------------------------

Logistic regression analysis was performed, with the following parameters as independent variables to compare the two groups: level of care needs, MMSE, presence or absence of NPI symptoms, total score of the NPI, BI, and ZBI-8, which were shown to be significantly different in bivariable analyses, as shown in the results section, presence or absence of the NPI subitems (apathy, hallucinations, delusions, agitation, and aberrant motor behavior). As a result, the p values for the χ^2^ test and Hosmer-Lemeshow test were 0.01 and 0.789, respectively, with an identification accuracy of 76.4%. The MMSE (p \< 0.01), presence or absence of NPI symptoms (p \< 0.05), and ZBI-8 (p \< 0.01) were selected as independent variables in a regression equation (table [5](#T5){ref-type="table"}).

Discussion {#sec1_4}
==========

This study aims to clarify the differences between the difficulties in daily life experienced by patients with both MCI and chronic disease and those experienced by healthy elderly individuals. Bivariate analyses showed that the MCI group had significantly poorer results regarding the level of care needs, MMSE, NPI, BI, and ZBI-8 than the cognitively normal group. As a result of logistic regression analysis, the MMSE, presence or absence of NPI symptoms, and ZBI-8 were identified as significant independent variables for comparing the cognitively normal and MCI groups attending day care services. The MMSE is reported to have a ceiling effect that makes it insensitive to the signs of MCI \[[@B13]\]. The results suggested that MCI may be detectable in subjects suspected of having a reduced cognitive function by investigating BPSD on collecting information from the family caregivers and assessing their caregiving burden.

BPSD, which are more frequently observed in the elderly with MCI than in healthy elderly individuals, are apathy, depression, anxiety, irritability, and agitation \[[@B14]\]. Apathy is reportedly a risk factor for progression from MCI to dementia \[[@B15],[@B16]\]. Another epidemiological study of MCI reported that the presence or absence of apathy can be a predictive marker for discriminating patients with MCI, because elderly subjects with apathy have a higher incidence of diseases than those with delusions or hallucinations, and apathy is also often observed in patients with MCI compared with healthy individuals \[[@B14]\]. In this study, the most common BPSD in the MCI group was apathy (35.0%), followed by depression (22.3%), irritability (14.6%), and agitation (13.6%), and the symptoms observed in a higher percentage of the subjects in the MCI than the cognitively normal group were apathy (p \< 0.01), hallucinations (p \< 0.01), delusions (p \< 0.05), agitation (p \< 0.05), and aberrant motor behavior (p \< 0.05). The identification of BPSD is considered important for the early detection of MCI.

Regarding caregiving for patients with MCI, the objective caregiver burden such as care of the physical condition or severe BPSD was reported to be generally low, while the subjective caregiver burden concerning the patient\'s memory problems was becoming a source of concern, including asking the same question repeatedly, difficulty remembering recent events, and losing or misplacing things \[[@B17]\]. The family\'s intention to continue caregiving was maintained in caregivers of the MCI subjects, but their caregiver burden was significantly elevated compared with that of caregivers of cognitively normal subjects, suggesting the need of intervention for family caregivers during the early stage of cognitive impairment. The main purpose of day care is respite. Evaluation of patients\' functioning and abilities is carried out in the day care setting, but similar evaluation in the home environment is sadly lacking. We should collect information from family caregivers and assess their caregiving burden.
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###### 

Demographic characteristics of the subjects and their family caregivers

                                                        Cognitively normal group (n = 255)   MCI group (n = 103\]   P
  ----------------------------------------------------- ------------------------------------ ---------------------- -------
  Mean age of subjects ± SD, years                      80.9±7.1                             82.0±7.2               0.223
  Male                                                  92 (36.1)                            45 (43.7)              0.188
  Female                                                163 (63.9)                           58 (56.3)              
  Underlying cause that led to long-term care needs                                                                 
   Cerebrovascular disease                              95 (37.3)                            51 (49.5)              0.089
   Bone and joint disease                               94 (36.9)                            28 (27.2)              
   Other                                                66 (25.9)                            24 (23.3)              
  Complications                                                                                                     
   Present                                              126 (49.4)                           47 (45.6)              0.560
   Absent                                               129 (50.6)                           56 (54.4)              
  Level of care needs                                                                                               
  Support levels 1, 2                                   129 (50.6)                           37 (35.9\]             0.042
  Care levels 1, 2                                      101 (39.6)                           53 (51.5)              
  Care level \>3                                        25 (9.8)                             13 (12.6)              
  The time the subject reached the present care level                                                               
   More than 1 year ago                                 219 (85.9)                           85 (82.5)              0.412
   Within 1 year                                        36 (14.1)                            18 (17.5)              
  Use of psychoactive drugs                             9 (3.5)                              8 (7.8)                0.080
                                                                                                                    
  Mean age of caregivers ± SD, years                    63.9±11.7                            64.0±12.4              0.879
  Male                                                  67 (26.3)                            17 (16.5)              0.054
  Female                                                188 (73.7)                           86 (83.5)              
  Mean length of caregiving ± SD, years                 4.8±4.3                              4.7±4.0                0.694
  Number of family members living together                                                                          
   1                                                    9 (3.5)                              7 (6.8)                0.453
   2                                                    83 (32.5)                            37 (35.9)              
   3                                                    65 (25.5)                            25 (24.3)              
   \>4                                                  98 (38.4)                            34 (33.0)              

Values are n (%) of subjects, unless otherwise stated. Age, length of caregiving: Mann-Whitney U test; other: X^2^ and Fisher\'s exact test. Other diseases as an underlying cause that led to the long-term care need included cardiovascular disease, respiratory disease, cancer, and Parkinson\'s disease. Complications included cerebrovascular disease, heart disease, diabetes, and bone and joint disease. Each of these complications was found to be suffered by approximately 10% of all study subjects. Level of care needs was determined using the classification employed by Japan\'s long-term care insurance system. Needing support levels 1 and 2: not deemed as needing care, but requiring social support; needing care levels 1 and 2: needs mild care for some aspects of daily living.

###### 

Frequency of day care center attendance

                                    Cognitively normal group (n = 255)   MCI group (n = 103)   P
  --------------------------------- ------------------------------------ --------------------- -------
  Types of day care                                                                            
   Rehabilitation                   239 (93.7)                           95 (92.2)             0.609
   Only basic care                  16 (6.3)                             7 (6.8)               
  Mean length of attendance ± SD,                                                              
   years                            3.0±2.7                              2.8±2.7               0.609
  Frequency                                                                                    
   1 day/week                       55 (21.6)                            25 (24.3)             0.202
   2 days/week                      148 (58.0)                           51 (49.5)             
   \>3 days/week                    52 (20.4)                            27 (26.2)             
  Hours of use                                                                                 
   6--8                             188 (73.7)                           76 (73.8)             0.895
   \>6                              67 (26.3)                            27 (26.2)             

Values are n (%) of subjects, unless otherwise stated, χ^2^ and Fisher\'s exact test.

###### 

The results of each rating scale in the cognitively normal and MCI groups

                                     Cognitively normal group (n = 255)   MCI group (n = 103)   P
  ---------------------------------- ------------------------------------ --------------------- ----------
  Rating scales                                                                                 
   MMSE                              27.8±1.9                             26.3±1.8              \<0.0001
   NPI                               1.4±3.1                              2.4±3.4               \<0.0001
   TUG                               18.2±11.5                            21.0±16.9             0.246
   BI                                86.1±15.7                            78.0±18.3             \<0.0001
   ZBI-8                             5.2±5.4                              8.3±6.5               \<0.0001
                                                                                                
  Intention to continue caregiving                                                              
   Strongly agree                    58 (22.7)                            20 (19.4)             0.913
   Agree                             183 (71.8)                           78 (75.7)             
   Disagree                          11 (4.3)                             4(3.9)                
   Strongly disagree                 3 (1.2)                              1 (1.0)               

Values are n (%) of subjects or mean ± SD. Each rating scale: points; Mann-Whitney U test. Intention to continue caregiving: Fisher\'s exact test.

###### 

Subjects who presented symptoms on the NPI in the cognitively normal and MCI groups

                   Cognitively normal group (n = 255)   MCI group (n = 103)   P
  ---------------- ------------------------------------ --------------------- -------
  Delusions        6 (2.4)                              8 (7.8)               0.022
  Hallucinations   4 (1.6)                              8 (7.8)               0.006
  Agitation        16 (6.3)                             14 (13.6)             0.034
  Depression       37 (14.5)                            23 (22.3)             0.086
  Anxiety          17 (6.7)                             10 (9.7)              0.377
  Euphoria         9 (3.5)                              4(3.9)                0.543
  Apathy           46 (18.0)                            36 (35.0)             0.001
  Disinhibition    8 (3.1)                              9 (8.7)               0.055
  Irritability     22 (8.6)                             15 (14.6)             0.124
  Aberrant motor                                                              
   behavior        4 (1.6)                              7 (6.8)               0.016

Values are n (%) of subjects, χ^2^ and Fisher\'s exact test.

###### 

The results of the logistic regression analysis

                             Partial regression coefficient   P         Odds ratio   95% confidence intervals   
  -------------------------- -------------------------------- --------- ------------ -------------------------- -------
  Age of the subjects        --0.003                          0.879     0.997        0.958                      1.037
  Gender of the subjects     --0.371                          0.270     0.690        0.357                      1.334
  Age of the caregivers      --0.005                          0.719     0.995        0.970                      1.021
  Gender of the caregivers   0.424                            0.229     1.527        0.766                      3,045
  Level of care needs        0.234                            0.233     1.264        0.860                      1.857
  MMSE                       --0,393                          \<0.001   0.675        0.585                      0,779
  NPI                        0.651                            0.018     1.917        1.116                      3.295
  ZBI-8                      0.364                            0.005     1.440        1.114                      1.860
  Constant                   8.457                            0.006                                             

Model χ^2^ test: p \< 0.01; identification accuracy: 76.4%.
